PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-1 1 6353 



(43)Date of publication of application : 02.05.1997 



(51)lnt.CI. H03F 3/68 
H03F 1/52 



(21)Application number : 07-258399 (71)Applicant : FMS AUDIO SDN BHD 



(22)Date of filing : 05.10.1995 (72)lnventor : NAKAMURA YOSHIYA 



(54) DETECTION CIRCUIT FOR DEVIATION IN BIAS FOR BTL AMPLIFIER 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a bias deviation detection circuit with a 
simple circuit configuration, effective to protect a speaker from a DC current 
caused by bias deviation and offering easy layout design by inserting 
transistors(TRs) with a bias circuit by a time constant of parallel CR circuits 
between two output terminals. 

SOLUTION: In a detection circuit 10, a base B1 of a PNP transistor(TR) Q1 
connects to an amplifier output terminal out 1 via a resistor R1 and an emitter E1 
connects to the other amplifier output terminal OUT 2, and a 1st circuit 11 
consisting of parallel connection of a capacitor F1 and a resistor R2 is provided 
between the base B1 and the emitter E1. A 2nd circuit 12 consisting of resistors 
R3, R4, a PNP TR Q2 and a capacitor F2 and having the entirely the same 
configuration as that of the 1st circuit is provided and the circuits 11, 12 are 
inserted symmetrically between the amplifier output terminals out 1, 2. The any 
output is deviated positively or negatively from the other output, either of the 



circuits is activated. 
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LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It is the configuration inserted between two outgoing ends of the BTL 
amplifier which operates the OTL circuit of 2 sets of SEPP(s) by the opposite 
phase mutually. The base (B1) of PNP transistor Q1 is connected to one 
amplifier outgoing end out1 through resistance (R1). The first circuit where the 
emitter (E1) was connected to the amplifier outgoing end out2 of another side, 
and parallel connection of the resistance (R2) was carried out to the capacitor 
(F1) between the base (B1) and an emitter (E1), The base (B-2) of PNP 
transistor Q2 is connected to the amplifier outgoing end out2 through resistance 
(R3). The second circuit where the emitter (E2) was connected to the amplifier 
outgoing end out1, and parallel connection of the resistance (R4) was carried out 
to the capacitor (F2) between the base (B-2) and an emitter (E2), the collector 
(C1) of PNP transistor Q1 of said first circuit and the collector (C2) of PNP 



transistor Q2 of said second circuit connect — having — this — the bias gap 
detector of the BTL amplifier characterized by using a common collector terminal 
as a detection terminal. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The so-called BTL which operates mutually the OTL 
(Output Transformer Less) circuit of 2 sets of SEPP(s) (Single Ended Push Pull) 
where especially this invention is used widely by the power amplification of the 
audio equipment for mount by the opposite phase In amplifier (Balanced 
Transformer Less) It is related with the bias gap detector for detecting the bias 
gap between each SEPP circuit (distortion of a loudspeaker becoming large if 
this is large), making it feed back to the BTL amplifier side, and amending a bias 

gap. 
[0002] 

[Description of the Prior Art] To the power amplification which drives the 



loudspeaker in the audio equipment for mount including a current car stereo, 2 
sets of complementary mold SEPP circuits which are kinds of Class B bushing 
pull amplifying circuit are mutually operated by the opposite phase, and the 
so-called BTL amplifier of a configuration of connecting a load (loudspeaker) 
between each outputting point is used widely. 

[0003] This has come [ since the above-mentioned BTL amplifier did not use an 
I/O transformer, could miniaturize it, frequency characteristics are good, and / an 
SEPP circuit independent twist also has an advantage -- an 
electrical-potential-difference utilization factor becomes twice and high power is 
obtained with low supply voltage - and / in the power amplification of the audio 
equipment for mount / almost ] to be adopted. 

[0004] It is an ideal that there is no potential difference in both outgoing ends at 
the time of a non-signal input, and a current does not flow to a loudspeaker with 
the above-mentioned BTL amplifier. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there is often the balance of 
two SEPP circuits which constitute the BTL amplifier having collapsed, and 
being shifted by bias voltage. 

[0006] That is, it will be in the condition that the potential difference has arisen 



among both output terminals also at the time of a non-signal input, and a direct 
current is flowing to the loudspeaker at it. 

[0007] When the condition of the above-mentioned bias gap becomes severe, a 
big direct current will flow to a loudspeaker with the low impedance of about 
6-8ohms directly linked with the output terminal, and a loudspeaker and a power 
transistor may be damaged. 

[0008] Then, although it is necessary to detect a bias gap of two output terminals 
of the BTL amplifier, to feed back to an amplifier side, and to amend a bias gap, 
using a comparator as a means to detect the potential difference between the 
usually above 2 terminals is considered first. 

[0009] However, since a comparator circuit needs wiring of a power source and 
a gland, in the audio equipment for mount with the strong request of a 
miniaturization (for example, car stereo), its arrangement conditions on a 
mounting substrate layout are severe, and are in the situation that it is difficult to 
even insert the circuit element of the above-mentioned comparator. 
[0010] This invention is made in view of the above-mentioned situation, and 
offers the easy bias gap detector which needs neither the power source which 
inserts the transistor which has a bias circuit by the time constant of a 
juxtaposition CR circuit between 2 output terminals, and detected the bias gap 



with loose 5Hz or less extent lower than an audio audio frequency band (it is 

direct-current-like), nor a gland. 

[0011] 

[Means for Solving the Problem] This invention is a configuration inserted 
between two outgoing ends of the BTL amplifier which operates the OTL circuit 
of 2 sets of SEPP(s) by the opposite phase mutually. The base (B1) of PNP 
transistor Q1 is connected to one amplifier outgoing end out1 through resistance 
(R1). The first circuit where the emitter (E1) was connected to the amplifier 
outgoing end out2 of another side, and parallel connection of the resistance (R2) 
was carried out to the capacitor (F1) between the base (B1) and an emitter (E1), 
The base (B-2) of PNP transistor Q2 is connected to the amplifier outgoing end 
out2 through resistance (R3). The second circuit where the emitter (E2) was 
connected to the amplifier outgoing end out1, and parallel connection of the 
resistance (R4) was carried out to the capacitor (F2) between the base (B-2) and 
an emitter (E2), the collector (C1) of PNP transistor Q1 of said first circuit and the 
collector (C2) of PNP transistor Q2 of said second circuit connect - having -- this 
— by offering the bias gap detector of the BTL amplifier characterized by using a 
common collector terminal as a detection terminal The above-mentioned object 
is attained. 



[0012] 

[Function] in the bias gap detector of the BTL amplifier in this invention, the 
capacity of a capacitor F1 (similarly F2) is adjusted so that a detection electrical 
potential difference may be adjusted by resistance R1 and R2 (similarly R3, R4) 
(as the audio for mount -- about 2 - V is suitable) and a detection frequency may 
be set to 5Hz or iess (more than time constant tau=0.2 second). 
[0013] Although the electrical potential difference between BESU emitters turns 
on PNP transistor Q1 (and Q2) of this detector more than by 0.6V, in the 
potential difference change below the time constant tau (=CR) of the 
juxtaposition CR circuit of resistance R2 (R4) and a capacitor F1 (F2) (i.e., a 
frequency band 5Hz or more), a capacitor F1 (F2) is bypassed and the electrical 
potential difference between BESU emitters does not become more than 0.6V. 
[0014] Therefore, to the band 50Hz or more of the usual audio range, this 
detector does not operate at all, and it is uninfluential. 

[0015] When a bias gap arose in two SEPP circuits, fluctuation of the loose 
potential difference with a frequency of 5Hz or less arose between 2 output 
terminals, it put in another way on the other hand, and a direct-current-current 
flows through resistance R2 and R1, and more than bias voltage 0.6V joins 
resistance R2 ends (namely, between the BESU emitters of a transistor Q1) by it, 



Q1 turns on and collector current flows. 

[0016] The first circuit where this detector consists of resistance R1 and R2, PNP 
transistor Q1, and a capacitor F1, When the 2nd circuit which consists of 
resistance R3 and R4 completely equivalent to this, PNP transistor Q2, and a 
capacitor F2 is inserted in the output of two SEPP circuits at the symmetry, 
respectively and which output shifts to ** to a partner, one of circuits operate. 
[0017] Since this detector needs neither a power-source line nor a ground line, 
the degree of freedom of the layout on a substrate is high. 
[0018] 

[Embodiment of the Invention] The gestalt of operation of the bias gap detector 
of the BTL amplifier concerning this invention is explained in full detail using a 
drawing. 

[0019] Drawing 1 is the circuit diagram of the bias gap detector 10 concerning 
this invention, and it is the configuration inserted among each outgoing ends 
out1 and out2 of the BTL amplifier 20 which operates mutually the OTL circuit of 
2 sets of SEPP(s) surrounded by the broken-line frame by the opposite phase. 
The base (B1) of PNP transistor Q1 is connected to one amplifier outgoing end 
out1 through resistance R1. The first circuit 11 where the emitter (E1) was 
connected to the amplifier outgoing end out2 of another side, and parallel 



connection of the resistance R2 was carried out to the capacitor F1 between the 
base (B1) and an emitter (E1), The base (B-2) of PNP transistor Q2 is connected 
to the amplifier outgoing end out2 through resistance R3. The second circuit 12 
where the emitter (E2) was connected to the amplifier outgoing end out1, and 
parallel connection of the resistance R4 was carried out to the capacitor F2 
between the base (B-2) and an emitter (E2), it is characterized by the 
configuration which the collector (C2) of PNP transistor Q2 of said second circuit 
12 was connected as the collector (C1) of PNP transistor Q1 of said first circuit 
11, and used as the detection terminal this collector terminal which it is in 
common. 

[0020] In addition, SP in drawing 1 is a loudspeaker as a load directly linked with 
out1 and out2, and the signs 21 and 22 in the BTL amplifier 20 are the sketches 
showing the abridged bias circuit. 

[0021] Moreover, Vin1 and Vin2 are the input terminals of each SEPP circuit, 
and an opposite phase input is carried out. 

[0022] Moreover, **V expresses + power source and - power source. 
[0023] The principle of operation of this bias gap detector 10 is as follows. In 
addition, although the first circuit 11 is described below, when the potential 
difference of out1 and out2 appears in reverse also about the second circuit 12, 



the same explanation is completely realized. 

[0024] Although PNP transistor Q1 is a silicon transistor, about 0.6v or more bias 
of the electrical potential difference between BESU emitters is carried out and it 
turns on, since it bypasses and flows to a capacitor F1, by the alternating current 
below the time constant tau of the juxtaposition CR circuit of resistance R2 and a 
capacitor F1 (=CR) (i.e., a frequency band 5Hz or more), the electrical potential 
difference between BESU emitters of Q1 does not become more than 0.6V. 
[0025] Therefore, to the band 50Hz or more of the usual audio range, a transistor 
Q1 is not turned on, but this detector 10 does not operate but there is no effect in 
a loudspeaker output in any way. 

[0026] On the other hand, when fluctuation of the loose potential difference 5Hz 
or less appears between out1 and out2 (Vout2>Vout1), since a current flows 
resistance R2 and R1 in direct current exceeding the relaxation time, if bias 
voltage arises to resistance R2 ends and this becomes more than 0.6V, a 
transistor Q1 will be turned on and Ic will flow [ collector current ]. 
[0027] Therefore, if this collector current Ic is fed back to the BTL amplifier 20 
side and an output is amended, the problem of a bias gap will be solved. 
[0028] Next, when it talks concretely about the value of each above-mentioned 
resistance and a capacitor, it sets to the bias gap detector 10 of the BTL 



amplifier in this invention as mentioned above, the capacity of a capacitor F1 
(similarly F2) is adjusted so that a detection electrical potential difference may be 
adjusted by resistance R1 and R2 (similarly R3, R4) (as the audio for mount - 
about 2 - V is suitable) and a detection frequency may be set to 5Hz or less 
(more than time constant tau=0.2 second). 

[0029] That is, 10 micro F and resistance R2 (R4) are set as 22Kohm, and 
resistance R1 (R3) is set as 47Kohm, for example for the capacity of a capacitor 
F1 (F2). 

[0030] In this case, it is set to time constant tau=CR =10(micro F) x22(Kohms) 
=0.22 (second), and since it is about 5Hz when it converts into a frequency, the 
50-20000Hz audio range which drives a loudspeaker is not influenced at all. 
[0031] That is, this detector senses only the almost fixed bias gap which is the 
bias gap **** direct-current-voltage target changed gently [ above-mentioned 
extent]. 

[0032] When a bias gap arose in two SEPP circuits, fluctuation of the loose 
potential difference with a frequency of 5Hz or less arose between 2 output 
terminals, it put in another way on the other hand, and a current flows in direct 
current through resistance R2 and R1, and more than bias voltage 0.6V joins 
resistance R2 ends (namely, between the BESU emitters of a transistor Q1) by it, 



Q1 turns on and collector current flows. 

[0033] The potential difference between out1 and out(s)2 at this time (detection 
electrical potential difference) becomes VR2+VR1 =0.6+47x0.6/22=1 .9(V) 
(however, capacitive reactance disregard). 

[0034] In addition, the first circuit 1 1 where this detector 10 consists of resistance 
R1 and R2, PNP transistor Q1, and a capacitor F1 if it adds for a sense, The 
second circuit 12 which consists of resistance R3 and R4 completely equivalent 
to this, PNP transistor Q2, and a capacitor F2 is inserted in the outputs out1 and 
out2 of two SEPP circuits at the symmetry, respectively. When which output 
shifts to ** in [ it is large and ] direct current to a partner, one of circuits operate. 
[0035] Probably, it will be clear from drawing 1 that the degree of freedom of the 
layout on a substrate is high, since this detector needs neither a power-source 
line nor a ground line. 

[0036] Moreover, it is clear that are an easy circuit and it is also very cheaper 
than a comparator circuit. 

[0037] In addition, this detector 10 is added to the BTL amplifier output of each 
channel, respectively. 

[0038] Like the above, in spite of easy circuitry, the bias gap detector in the BTL 
amplifier concerning the invention in this application is effective in protecting a 



loudspeaker from a direct current resulting from a bias gap, and is invention 

which was [ truly ] excellent that layout design is also easy. 

[0039] 

[Effect of the Invention] Since the bias gap detector of the BTL amplifier 
concerning this invention is constituted as mentioned above, it has the 
outstanding effectiveness of obtaining a detecting signal required preventing 
distortion of the loudspeaker by the bias gap between the output terminals of (1) 
BTL amplifier, and breakage. 

[0040] (2) It has [ rather than ] the outstanding effectiveness of being cheap, 
using a comparator. 

[0041] (3) Since a power source and grand wiring are unnecessary, it has the 
outstanding effectiveness that the degree of freedom on substrate layout design 
can constitute simply highly. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the bias gap detector of the BTL 



amplifier concerning this invention. 

[Description of Notations] 

Q1, Q2 PNP transistor 

F1, F2 Capacitor 

R1, R2, R3, R4 Resistance 

SP Loudspeaker 

outl, out2 The BTL amplifier output 
+ V + power source 
- V - power source 
Ic Collector current 

10 Bias Gap Detector 

1 1 First Circuit 

12 Second Circuit 

20 BTL Amplifier 

21 22 Bias circuit 
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